Results: One hundred eighteen patients were analyzed: 95.8% were men, mean patient age was 38.2 years, 83.9% were homosexual men, 50.8% were on antiretroviral therapy at the time syphilis was diagnosed, and HIV and syphilis diagnoses were coincident in 38 (32.2%) cases. CD4 cell counts were lower during syphilis than before (590 vs. 496 cells/mL; P = 0.0001) and after syphilis treatment (509 vs. 597 cells/mL; P = 0.0001). The HIV VL increased in 27.6% of patients during syphilis. The only factor associated with an HIV VL increase was not being on HAART, and the only factor associated with a CD4 count decrease .100 cells/mL during syphilis was the prior CD4 cell count.
B
ecause syphilis and HIV infections are similarly transmitted, coinfection is not unusual. 1 Increases in sexual risk behavior and outbreaks of syphilis among men who have sex with men have recently been reported, [2] [3] [4] [5] [6] [7] [8] [9] [10] which has generated concerns about the potential increases in HIV incidence associated with these syphilis epidemics. 11 In addition, syphilis infection may increase the immune activation of host cells and the secretion of cytokines, and thus enhance HIV replication. [12] [13] [14] Moreover, genital ulcer disease may increase plasma HIV viral load (VL) and depress CD4 cell counts. 14 Although increases in HIV VLs and decreases in CD4 cell counts have recently been reported in HIV patients with a new syphilis infection, 15, 16 the interaction between syphilis and these variables is not well defined. Accordingly, we aimed to assess the effect of early syphilis on HIV VLs and CD4 cell counts in HIV-infected patients and to analyze factors associated with changes in HIV VLs and CD4 cell counts.
PATIENTS AND METHODS
We conducted a multicenter case series study of patients coinfected with HIV and syphilis. Databases from 12 Spanish hospitals were first reviewed to identify all HIV-infected patients who were diagnosed with early syphilis infection (,2 years) from January 2004 to December 2005. Syphilis diagnosis was based on positive serologic test results, including a nontreponemal antibody test and a specific treponemal antibody test. In addition, to be included in the study, all patients had to have had their HIV VL measured around the time of the syphilis diagnosis and at least once more before and/or after the diagnosis of syphilis at the time points defined in this article. In all departments, the Ultrasensitive Method (Roche Molecular Systems, Branchburg, NJ) was used to determine HIV RNA levels (detection limit of 50 copies/mL). Patients who started or changed their highly active antiretroviral therapy (HAART) regimen during the study period were excluded. We compared plasma HIV VL measurements and CD4 cell counts ''before'' (3-9 months before the diagnosis of syphilis), ''during'' (between 212 and 2 weeks before the date when syphilis was diagnosed), and ''after'' (3-9 months after the diagnosis and treatment of syphilis) the diagnosis of syphilis. The changes in log 10 HIV VL and CD4 cell count for the ''before-to-during'' and ''during-to-after'' periods for each patient who had paired data were calculated. The increase in HIV VL during syphilis was defined as an increase $0.5 log 10 with respect to the ''before''syphilis value, or a detectable HIV VL for those previously suppressed patients, and the decrease in CD4 cell count was defined as a decrease $100 cells/mL with respect to the ''before''syphilis value. To assess factors associated with an increase in HIV VL and factors associated with a decrease in CD4 cell count during syphilis, 2 logistic regression models were applied in which all factors meeting the criterion of P , 0.2 on univariate analysis were included. The statistical analysis was performed with SPSS, version 12.0 for Windows (SPSS, Chicago, IL).
RESULTS
We identified 151 patients with HIV who also had early syphilis, and 118 of them met the inclusion criteria for study entry. Twenty patients were excluded because they started or changed HAART during the study period, and 13 other patients were excluded because of a lack of inmmunovirologic data around the time of the diagnosis of syphilis. The characteristics of these patients are shown in Table 1 . All patients received treatment for syphilis with standard doses of benzathine penicillin. Other coincident sexually transmitted diseases or opportunistic infections during syphilis infection were not diagnosed in the study patients, and there was no vaccine administration during the study period.
With respect to HIV VL, it increased in 21 of the 76 patients for whom ''before'' and ''during'' measurements were available. Ten (33.3%) of the 32 patients with a prior detectable HIV VL demonstrated a mean HIV VL increase of 1.03 log 10 (interquartile range [IQR]: 0.64-1.32 log 10 ) during syphilis, and 11 (25.0%) of those patients with a suppressed HIV VL before syphilis (n = 44) had a detectable HIV VL during the syphilis infection (mean HIV VL increase of 1.46 log 10 , IQR: 0.32-3.21 log 10 ). In addition, in 9 (42.8%) of 21 patients, the increase in HIV VL persisted after syphilis treatment. Patients on HAART were at lower risk for demonstrating an increase in HIV VL during syphilis (Table 2) . Overall, the 76 patients who had ''before-to-during'' data demonstrated a significant decrease in their CD4 cell count during syphilis infection and the 94 patients who had ''duringto-after'' data demonstrated a significant increase in their CD4 cell count after the syphilis episode (Fig. 1) . The only factor associated with a CD4 count decrease .100 cells/mL during syphilis was the prior CD4 cell count (see Table 2 ). There were no differences in the immunologic and virologic evolution according to the stage of syphilis.
DISCUSSION
In this series, syphilis infection was associated with a significant increase in HIV VL in 28.0% of patients and a decrease in CD4 cell count, which was greater among those patients with a better immunologic status.
The conjunction of syphilis and HIV infections may have important epidemiologic and clinical consequences. A worrisome finding in our series, which is in line with other studies, 17 is that more than two thirds of the syphilis cases were diagnosed in previously known HIV-infected patients, many of whom were on HAART, which highlights the risky behavior of our patients and the weak preventive strategies.
Increases in plasma HIV VL during sexually transmitted diseases and other infections have long been reported. [12] [13] [14] 18, 19 In agreement with 2 recent studies, 15, 16 we confirm that this is also the case in patients who are coinfected with HIV and syphilis. It has been suggested that increases in HIV VL occur mainly in patients with secondary syphilis. 12, 13, 15 In our study, there was no difference in the virologic change, depending on the stage of syphilis. Although a considerable proportion of previously suppressed patients who were on HAART had a detectable VL during syphilis, the only factor associated with an increase in HIV VL was not being on HAART. In line with data reported in several studies of HIV-infected patients with coinfections, 12, 15 we found no reduction in VL after syphilis treatment. These findings may be related to persistent immune activation. 12, 13 Concerning CD4 cell changes during follow-up, syphilis infection was clearly associated with a decrease in CD4 cell count, as has also been reported by others. 15, 16 The fact that more than one half of our patients were on HAART may have limited the degree of the impact of syphilis on CD4 cell levels. Nevertheless, we observed that CD4 cell counts decreased in HIV patients on HAART and in those not on HAART. Kofoed et al 16 suggested that the effects of syphilis may be much more limited in patients who are more immunologically compromised. In our series, most patients were quite well maintained immunologically and the CD4 cell count decreased in the series overall. In agreement with Kofoed et al, 16 however, we did observe a greater CD4 cell count decrease among patients with a higher baseline CD4 cell count, and in addition, the only factor associated with a CD4 decrease .100 cells/mL was the CD4 cell count before syphilis. As expected, patients on HAART who were followed for the whole study period demonstrated an increase in their CD4 cell count after syphilis treatment.
We acknowledge that our study has certain limitations, such as its retrospective design and the lack of a control group of HIV patients not infected with syphilis. The VL and CD4 cell measurements also were occasionally missing at some time points of the study. Conversely, we need to highlight that the study included a large sample of patients. As far as we are aware, ours would be the third and largest study to date to evaluate the impact of syphilis infection on HIV VL and CD4 cell counts. In addition, ours is the only study that analyzes factors associated with changes in HIV VL and CD4 cell count during syphilis.
In summary, syphilis infection in HIV-infected patients was associated with a significant decrease in CD4 cell count and an increase in plasma HIV VL. Our data also confirm the information provided by recent epidemiologic studies of syphilis outbreaks among men who have sex with men. Integrated public health efforts to prevent new syphilis infections and to identify and treat affected patients as soon as possible are therefore warranted to reduce the spread of both diseases within this population.
